SUMMARY The Ukinga and Uwanji regions, located in the southern highlands of Tanzania, were studied for the degree of iodine deficiency and the incidence of goitre and hypothyroidism, respectively. A urinary iodine excretion as low as 17-6 + 9-3 ,ug/g creatinine was observed in Wangama village. Uwanji, having a mean altitude of 2000 m were surveyed for the prevalence of endemic goitre. Iodine was measured in urine specimens from schoolchildren, in samples of drinking water, and in non iodised salts in order to confirm iodine deficiency in this area. Target populations such as pregnant women, newborn, and schoolchildren were also studied for the incidence of hypothyroidism before and after iodine supplementation.
SUMMARY The Ukinga and Uwanji regions, located in the southern highlands of Tanzania, were studied for the degree of iodine deficiency and the incidence of goitre and hypothyroidism, respectively. A urinary iodine excretion as low as 17-6 + 9-3 ,ug/g creatinine was observed in Wangama village. The mean goitre prevalence in 27 villages in Uwanji ranged between 65 and 96% (n=303 1 schoolchildren). Of 681 pregnant women from Ukinga 79 6% had goitre. The prevalence of cretinism as estimated on clinical criteria was 3% in Magoye (Uwanji). A normal serum TSH (below 2-1 mU/l) was observed in only 12 out of 66 school children before iodine prophylaxis, whereas the T4/TBG ratio was decreased in 36 of 63 cases. Blood spot TSH levels in newborn infants (n=219) from mothers without iodine supplementation were above 12 mU/1 in 45%. In contrast, only 20-3% of the newborn (n= 118) had elevated blood spot TSH (p<0 002) when the mothers had received an iodised oil injection during pregnancy. Most of the newborn (n= 18; 75%) of the latter group with elevated TSH (n=24) came from mothers who had received the iodine injection only 1-25 days before delivery. Maternal iodine prophylaxis in late pregnancy does not increase the rate of neonatal hypothyroidism.
Conclusions: (1) It has been confirmed that severe iodine deficiency resulting in endemic goitre, cretinism, and hypothyroidism is prevalent in the regions studied. (2) Dried blood spot TSH determinations may serve as an index for the efficiency of iodine prophylaxis programmes. (3) Such a programme was carried out with relatively little expenditure and effort on a large scale basis.
Numerous areas of endemic goitre and cretinism throughout the world3 1213 have been studied. Unfortunately, both diseases have not yet been eradicated, although preventive programmes have been convincingly suggested and introduced in many countries known to have areas of endemic goitre and iodine deficiency.3812 Two different areas of the southern Highlands of Tanzania, Ukinga, and Uwanji, having a mean altitude of 2000 m were surveyed for the prevalence of endemic goitre. Iodine was measured in urine specimens from schoolchildren, in samples of drinking water, and in non iodised salts in order to confirm iodine deficiency in this area. Target populations such as pregnant women, newborn, and schoolchildren were also studied for the incidence of hypothyroidism before and after iodine supplementation.
The aims of this study were (1) to confirm the areas of Ukinga and Uwanji as areas of endemic goitre and cretinism due to iodine deficiency, according to the PAHO-criteria;3 (2) to perform a preliminary study with iodine prophylaxis in order to show its effectiveness in decreasing hypothyroidism; In 191 cases the mothers had received iodine prophylaxis during pregnancy whereas 219 mothers had not received iodine because they attended the MCH clinic only late in pregnancy (table 2). The situation appeared more dramatic when the serum TSH levels were determined. Before iodine injection only 12 out of 66 children had normal TSH levels below 2-1 mU/1, whereas the levels were moderately elevated (range 2 1-10-0 mU/l) in 29 and markedly elevated (range 10-200 mU/l) in 25 of the children. The T4/TBG ratio was decreased in 36 out of 62 investigated children (fig 2) .
Three months after iodine injection, the TSH levels were moderately elevated in 16 and grossly elevated in only 1 out of 69 children. The T4/TBG ratio was decreased in only 2 out of 71 children. An elevated T4/TBG ratio,suggesting hyperthyroidism, was found in one child before and in four children after iodine supplementation. Whereas the TSH levels were increased in all but two, the T4/TBG ratio was low in 15, the T3 levels being elevated in nine of this group. However, the increases in T3 levels did not compensate for the thyroxine deficiency as concluded from the elevated TSH levels. The urinary iodine excretion was below 45 ,ug/g creatinine in all but one, who seemed to have an exogenous iodine contamination, as the urinary iodine excretion was 239 ,ug/g creatinine. Of these 23 children, 17 were reinvestigated three months after the distribution of iodised salt. The TSH levels were found to be in the range 1-5-5-0 mU/l in 16 cases. The T4/TBG ratio was normal in all except two (fig 3) . 
BLOOD SPOT TSH LEVELS IN THE NEWBORN AND BABIES: EFFECT OF IODINE PROPHYLAXIS IN THE MOTHERS
The TSH values of babies born to mothers without iodine supplementation were elevated in 45%O of the 69 newborn (range 12-200 mU/1) and in 2-7% of the 150 older babies (table 2) . In contrast, the TSH levels of babies born to mothers after iodised oil injection during pregnancy were above 12 mU/l in only 21% of the 117 newborn and in none of the 84 older babies (table 2) . The difference between the TSH levels of the children of iodine treated and untreated mothers was highly significant (p 0-001). For comparison, the blood spot TSH levels of two Munich control groups of newborn from mothers living in the iodine deficiency area of Munich were determined. In this region the mean calculated iodine intake of adults is 32 + 15 ,ug/d. On zero to 5 days of age (n= 103) and on day 5 (n= 127) TSH levels were above 12 mU/l but below 50 mU/l in only 20 of the 103 newborn in the first two days of life. All TSH levels were found to be below 12 mU/l in Munich after the second day of life.
The date of iodine injection in relation to the gestational age was found to influence the prevalence of elevated TSH in the newborn. Iodine injection given at the end of the last trimester was accompanied by an elevation of TSH level in 33-9% of the babies, range 12-70 mU/l (fig 4) . In contrast, iodine supplementation given earlier during pregnancy resulted in only 9-2% of cases with elevated TSH. In other words, 75% of the newborn with elevated TSH levels were born to mothers who 
Discussion
This survey shows the persistence of severe goitre endemia in the southern highlands of Tanzania documented earlier by Latham," which is due to the lack of a systematic iodine prophylaxis programme.
Concomitantly, the prevalence of hypothyroidism was deduced from elevated serum TSH levels in 82% and decreased T4/TBG ratios in 58% of the schoolchildren.
In one village (Magoye), cretinism was suspected in 3% of the inhabitants. In another village, a group of Iodine deficiency, hypothyroidism, and endemic goitre in Southern Tanzania before and after the introduction of this salt. The efficiency of this kind of prophylaxis could be documented in this village. However, a regular distribution of iodised salts is not feasible in these remote areas due to the insufficient road network and the lack of local salt factories.
In contrast, iodine supplementation using an oil preparation led to both a significant decrease of elevated serum TSH levels and an increase in T4/TBG ratios in schoolchildren and in young women. Moreover the incidence of elevated TSH levels in the newborn and in older babies could be lowered by iodine supplementation of the mothers during pregnancy. The prevalence of elevated TSH levels in the newborn was lower when iodine was given during early pregnancy. Further, it should be recognised that neither the prevalence nor the range of elevated TSH of the newborn from mothers who received iodine late in pregnancy were higher compared to that of the newborn from untreated mothers. Thus, there is no aggravation of neonatal hypothyroidism by a large amount of iodine administered to the mother. These results demonstrate again the undeniable advantage of iodised oil for prophylaxis of endemic goitre and cretinism in remote areas.2 8 13 14
The data in this paper document the fact that iodine deficiency is a serious public health problem in the highlands of Tanzania. The extent of physical and mental handicap related to iodine deficiency cannot be expressed fully in this investigation. It is evident that the institution of an iodine supplementation programme will result in regression of thyroid hormone deficiency and associated disorders. It can be foreseen that endemic cretinism will decrease and may even vanish. We therefore recommend iodine supplementation using iodised oil injection in pregnant women in the first and second trimesters in under-5s and pre-school age children, in schoolchildren, and in younger women during the fertile decades of life. Using this method of prevention, the prevalence of endemic goitre in young adults should be reduced from the present 90%} to hopefully about 3%. Such a programme is in accordance with the recommendations of the Pan-American Health Organization of 1974.3 This committee has pointed out that iodised oil prophylaxis together with correctly organised follow-up programmes should be conducted by local public health authorities. Our study supports Hetzel's postulation9 for eradicating iodine deficiency disorders throughout the world.
